Structure and function of phosphatidylinositol-3,4 kinase.
Activation of phosphatidylinositol (PI)-kinase is involved in the regulation of a wide array of cellular activities. The enzyme exists as a dimer, consisting of a catalytic and a regulatory subunit. Five isoforms of the regulatory subunit have been identified and classified into three groups comprising respectively 85-kDa, 55-kDa, and 50-kDa proteins. Structural differences in the N-terminal regions of the different group members contribute to defining their binding specificity, their subcellular distributions, and their capacity to activate the 110-kDa catalytic subunit. Two widely distributed isoforms of the catalytic subunit have been identified-p110alpha and p110beta. Despite the fact that they bind to the p85alpha regulatory subunit similarly, p110alpha and p110beta appear to have separate functions within cells and to be activated by different stimuli. Moreover, although p85/p110 PI-kinase almost exclusively phosphorylates the D-3 position of the inositol ring in phosphoinositides when purified PI is used as a substrate in vitro, it appears to phosphorylate the D-4 position with similar or higher efficiency in vivo. Thus, it is highly probable that p85/p110 PI-kinase transmits signals to downstream targets via both D-3- and D-4-phosphorylated phosphoinositides.